The present study was conducted to investigate the effect of soybean seeds (15g /kg diet) for one month on blood picture, total cholesterol(T-C), high density lipoproteins(HDL), low density lipoproteins(LDL), triglycerides (TG), glucose, alanine aminotrasferase (ALT) and aspartate aminotrasferase (AST) enzymes activity, glutathione(GSH), total proteins, albumin, globulin and body weight in ovariectomized rats(OVX). The rats randomly divided in to three groups (6 rats / group). The first group served as a control, the second group rats at one month aged bilateral ovariectomy were done, and the third group rats at one month aged bilateral ovariectomy were done, and after two months the rats treated with soybean seeds for one month. The result showed that a significant decrease in the total leucocytes count, HDL, GSH and globulin in ovariectomized group compared with control group, with no significant differences in PCV, Hb, differential leucocytes count(DLC), total proteins, albumin and body weight. The current study demonstrated that a significant increase in T-C, LDL, ALT and glucose in ovariectomized rats group compared with control group.
Introduction
Interest in the physiological role of bioactive compounds present in plants has increased dramatically over the last decade, of particular interest in relation to the class of compounds known as the phytoestrogens (1) . Phytoestrogens are define as naturally occurring, nonsteroidal, plant compound classified as isoflavones coumestrans and lignans, that are structurally and functionally similar to human estrogen 17-beta estradiol (2) . Estrogen play an important role in the growth differentiation and function of many targets including the female and male reproductive system. Estrogen also has a variety of pharmacological function such as maintenance of bone mass, cardiovascular, and brain protection (3) . The most likely cause for this difference is the deficiency of the ovarian hormone, especially estrogen. Hormone replacement therapy is often prescribed to suppress such estrogen-related diseases. While some salutary effects have been substantiated (4) . Due to some sever side effects hormone replacement therapy soy derived are advertised as selective estrogen receptor modulators with only desired and no undesired estrogenic effect (5) . Hormone replacement therapy is suspected to increase the risk of uterine bleeding (6, 7) . Because of these undesirable side effects, start to seek more natural alternatives,such as the so-called phytoestrogens. These alternatives, include soybeans products that contain estrogen -like molecules such as diadzein and genistein. Soybean and soybean derived products have recently become common additives in health foods and beverages (7, 8) . Soybeans have able to bind and activate estrogen receptor (9) . Particularly, the binding affinity of estrogen receptor B (ERB) for the isoflavonoid genistein is 87% that for estradiol, and genistein activates ERB with high potency (10) . Soybean are the richest food source of isoflavones, containing 1-2 mg of isoflavones per gram of soy protein, the isoflavones of soy are genistein, daidzein (11) . Soybean are noteworthy for their high protein content, approximately 38% (12) . They also contain 18% fat, primarily polyunsaturated fats and only small amount of saturated fats (13) . 13% of the soybean is made of soluble carbohydrates (sucrose, raffinose and others 15% insoluble carbohydrates (11) , and 14%moisture, ash and miscellaneous compound. Other study observed that soybean treatment possess antidiabetic effect through decreasing levels of serum glucose and lipids in both normal and diabetic rats (14) .
In current study was undertaken to characterized the effect of soybean seeds on some physiological and biochemical aspects in ovariectomized rats.
Materials and methods

Preparation of animals:
This study was performed at the animal's house of Veterinary Medical college -University of Mosul. Growing female albino rats at one month of age weighing (30-35g) were housed in polypropylene cages under condition of temperature (22-25c°) and lighting (12hours light/12hours dark). The rats were supplied a standard pellet diet and tap water ad libitum.
Experimental design:
Soybean seeds were purchased from the local market in Mosul. Eighteen growing female rats (one month age) randomly assigned to three groups of (6 rats /group). Group1: rats remained intact (as control) where as group 2: rats at age of one month bilateral ovariectomy (OVX) were done under general anesthesia using ketamine (50mg/kg B.W.) (Ketalar-Park Davis Company U.K.) and xylazine (5mg/kg B.W.) (Ceva Sante animal -Xylazine France) intraperitonium, operation were done by making incision in flank region and removed the ovaries using pointed scissor and suturing the skin by simple interrupted stitch. Rats were placed in clean cages and monitored until fully recovered from effect of anesthesia. Group 3: bilateral ovariectomy were done to the rats at one month and after two month started with treated with soybean seeds at dose 15g /kg diet (15) for one month. At the end of experiment blood samples collected into tubes contain anticoagulant (EDTA) for complete blood picture also blood samples were collected into clean dry centrifuge tubes allowed to clot, serum separated after centrifugation at 1500 rpm for minute (16) . The animals sacrificed and liver putted in ice normal saline for glutathione (GSH) estimation as describe by Moron et al. (17) .
Complete blood picture:
-White blood cell count: they were counted per cubic millimeter of blood by hemocytometer, blood was diluted with Turk ´s solution. -Hemoglobin concentration: it determined by Sahli method 0.02ml of blood added to graduated tube contain HCl, blood and HCl mixed and waited for 10 minutes, after that distilled water added drop by drop and mix after each addition until the color of the mixture become identical to standard of the comparator block, the hemoglobin value is obtain (18) . -Packed Cell Volume: determined by microhematocrite capillary tube and microhematocrite centrifuge (1200 circle/minute) then using microhematocrite reader to obtained PCV value as percentage (18) . Differential leucocytes count (DLC): thin blood film was prepared and stained with Wright stain (18) and counted 100 cell using Battlement method, calculated the percentage number of each of lymphocyte, neutrophils, basophils, eosinophils and monocytes.
Biochemical analysis :
Total cholesterol, high density lipoprotein, glucose, alanine aminotransferase and aspartate aminotrasferase enzyme activities and albumin were measured using colorimetric assay kit (Syrbio, Syria).
Triglyceride was measured using kit (bioMerieux, France). Total protein (Biuret method) as described by Wotton (19) .
Statistical analysis:
All data were analyzed by one -way analysis of variance. The specific group differences were determined using Duncan multiple range test (20) . The accepted level of significant was p<0.05. (Table 1 ) demonstrated that a significant decrease (p<0.05) in total number of leucocytes in ovarictomized rats group compared with control group. Administration of soybean seeds to the ovariectomized rats showed a significant increase in the total number of leucocytes and return the value to the control group. No significant differences between groups in the packed cell volume and hemoglobin concentration. (Table 2) showed that no significant changes between groups in the differential leucocytes count. (Table 3 ) demonstrated that a significant increased (p<0.05) in the serum total cholesterol level in adult ovariectomized rats compared with rats of control group. Administration of soybean seeds 15 g/kg diet to the ovarictomized rats caused a significant decrease (p<0.05) in total cholesterol compared with ovariectomized group and return to the control group. Same Table revealed no significant changes in triglycerides level ovariectomized group compared with control value. Whereas ovariectomized rats treated with soybean seeds caused a significant decrease(p<0.05) in triglycerides level compared with ovariectomized group and the value return to control group. The data of ovariectomized rats showed a significant decrease (p<0.05) in high density lipoproteins compared with control group. Treatment of the ovariectomized rats with soybean seeds did not affect significantly on high density lipoproteins compared with ovariectomized and control group. A significant increase (p<0.05) in low density lipoproteins in ovariectomized rats compared with control group. Administration of soybean seeds caused a significant decrease (p<0.05) in serum low density lipoproteins compared with ovariectomized group and return to the control value. ( Table 4 ) showed that a significant increase (p<0.05) in serum glucose and alanine aminotransferase enzyme activity level in ovariectomized rats compared with control value. Administration of soybean seeds to the ovariectomized rats resulted in a significant decrease (p<0.05) in the level of serum glucose compared with ovariectomized group and return to the same value level of control rats, whereas alanine aminotransferase did not affect significantly. No significant changes between groups in the level of aspartate aminotransferase enzyme activity (Table 4 ). a significant decrease (p<0.05) in the level of glutathione liver tissue concentration in ovariectomized rats group compared with control value. Whereas administration of soybean seeds to the ovariectomized rats did not affect significantly on the level of glutathione compared with ovariectomized group. No significant differences between groups in the levels of total proteins and albumin ( Table 5) . A significant decreased (p<0.05) in globulin level in ovariectomized rats compared with control group, but treatment with soybean seeds cause a significant increased in globulin level and return to a value level of control rats. No significant changes between groups in the body weight of animals at 90 days, whereas there is significant increase (p<0.05) in the weight of rats at 120 days in ovariectomized rats which treated with soybean seeds (Table 6 ). 
Results
Discussion
Our study showed a significant increase in serum total cholesterol and low density lipoproteins and decrease in high density lipoproteins in ovariectomized rats. This results is in agreement with previous study (21) in ovariectomized rats and other studies (22, 23) in ovariectomized rabbits. This elevation of TC, LDL and decrease in HDL may be due to as a result of reduced estrogens, these hormone play an active role in the reduction of TC, LDL and increase in HDL (24) , same study recorded an increase in TC and LDL and coronary artery disease in women after menopause (24) .
It was evident from the results of present study that soybean seeds administration reduced LDL. Ali et al (25) reported similar results in rats This decrease may be due to the proteins content of soybean have a role in decrease cholesterol levels in blood, also affect other lipoproteins that transport it though transport it though increase synthesis protein part of this lipoprotein (26) , or may be the flavonoids present in soybean lead to decrease cholesterol that lead to decrease low density lipoproteins level because its role in transport cholesterol. Another possible explanations include that soybean content `s of isoflavones serve as a natural selective estrogen receptor modulator and that exert an effect on lipid metabolism through their biological similarities to estrogen -receptor -dependent gene expression (27) . Or isoflavones affect on cellular lipid homeostasis by the down -regulation of sterol-protein and its target genes in the liver (28) . Present study demonstrated a significant increase in blood glucose in ovariectomized rats. Al-Suleman reported similar result in ovariectomized rabbit, in ovariectomized rats (29) , in ovariectomized cow and buffaloes (30) . This elevation of glucose may be due to the absence of estrogen hormones.
In current study administration of soybean seeds reduced blood glucose concentration, this result agree with (29) . Soybean seeds reduced glucose level due to inhibition of α-glucosidase in the intestine that is responsible for split of disaccharide and polysaccharide (31) . Also soybean seeds contain essential amino acid which cause stimulation of beta cell in pancreas to secrete of insulin, furthermore when administration of arginine alone to the rats stimulate secrete of insulin (32) . The result of current study indicated a significant increase in alanine aminotransferase in ovarictomized rats, this study similar to recent study in ovariectomized rabbits (23) . In present study demonstrated a significant decrease in the total leucocytes count this result similar to previous study done by (33) , this decrease in total number of leucocytes in ovarictomized animals due to absence of estrogen (33) . Kamada et al (34) demonstrated very severe changes in histology of bone marrow in ovariectomized rats and when treatment with 17B-estradiol cause an increase in number of leucocytes (35) . In current study administrated of soybeans increase number of total leucocytes count. Di Silvestro and Supro (36) recorded that soybean contain antioxidants compounds, amino acids which can boost the immune system. Present study demonstrated a significant decrease in liver glutathione levels. This result agree with Abdul-Rahman, Al-Suleman (21, 23) . Ovariectomy in rats cause a significant changes in the enzymatic antioxidants system including catalase, superoxide dismutase and nonenzymatic antioxidants (37) . Estrogens are important in organized and stabilized of the level of tissue glutathione and inhibition of lipid peroxidation in the tissue (38) . Improvement of body weight after soybean seeds treatment was demonstrated in current study.The possible mechanisms include the high percentage of protein, isoflavone, or fiber that increase metabolic processes in body (39) , or may be due to that soybean have hypoglycemic activity (25) reversing lipid levels near to normal and improvement of body weight (40) .
